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Abstract 

Introduction: Pregnancy-associated breast cancer refers to breast cancer diagnosed during pregnancy, lactation, or 
witliin twelve months postpartum. Recent studies suggest that, when matched for age and stage, the prognosis of 
pregnancy-associated breast cancer is comparable to non-pregnancy-associated breast cancer. However, the risk for 
breast cancer recurrence associated with subsequent pregnancies in this population is not clear. 

Case presentation: We describe the case of a Caucasian woman who was initially treated for pregnancy-associated 
breast cancer at age 23, three months after the birth of her third child. She underwent a total mastectomy with 
axillary node dissection, followed by chemotherapy and hormonal therapy. Ten years later, when the patient was 
24 weeks pregnant with her fourth child, she presented with an ipsilateral chest wall recurrence of breast cancer. To 
the best of our knowledge, this represents the first reported case of a pregnancy-associated recurrence in a patient 
previously treated for pregnancy-associated breast cancer. 

Conclusion: The case described here is the first report of a second occurrence of pregnancy-associated breast 
cancer. This case raises the possibility that pregnancy may represent a unique trigger for breast malignancy in a 
specific cohort of women. Although there is data showing no increase in the risk of recurrence for women who 
become pregnant after breast cancer treatment, pregnancy-associated breast cancer may be a distinct clinical 
category where subsequent pregnancies after treatment may confer an increased risk of recurrent disease. 



Introduction 

In 10 % of women diagnosed with breast cancer (BC) 
under the age of 40 years, the disease is associated with 
pregnancy [1]. BC is diagnosed in approximately one in 
3,000 pregnancies, making it the second most common 
pregnancy-associated malignancy (after cervical cancer) 
[2]. With more women delaying childbearing, research- 
ers predict that the prevalence of pregnancy-associated 
breast cancer (PABC) will continue to rise [2]. Even 
though increasing parity is protective against BC, 
women at any age are at a greater risk of developing the 
disease within two years postpartum [3]. The increased 
incidence of BC following childbirth suggests that preg- 
nancy may stimulate the growth of cells that have 
already undergone malignant transformation [3-5]. 
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While the exact mechanisms for this phenomenon are 
unknown, estrogen and progesterone are established 
mitogens for breast tissue [5,6]. Several theories have 
been postulated about the effect of the unique hormonal 
milieu of pregnancy in promoting the expansion of ma- 
lignant cells [5,6]. 

Historically, it was assumed that PABC carried a worse 
prognosis than BC [7]. PABC usually presents at a more 
advanced stage, with larger primaries and more lymph 
node involvement [2,8]. This may be due to the difficulty 
of detecting BC via physical examination, mammography 
and ultrasound in pregnant and lactating women [1]. In 
general, mammography in women of reproductive age 
usually reveals dense parenchyma, decreasing the sensi- 
tivity of the exam. It has now been shown that, when 
matched for age and stage, the prognosis for PABC and 
BC is comparable. Once detected, the histology of PABC 
is similar to cancer in non-pregnant women [1]. Al- 
though there is a higher frequency of lymphovascular 
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invasion and high nuclear grade in PARC, these features 
are frequently found in patients under 40 years and are 
thought to be more correlated with age than pregnancy 
[1]. The current management of PABC closely follows 
the protocols in place for similarly staged BC, and PABC 
diagnosed after delivery is treated as typical BC [9] . 

With women delaying childbirth, there is a larger 
group of premenopausal survivors of BC interested in 
subsequent childbearing [10]. In the past, women were 
discouraged from childbearing after BC diagnosis; yet, 
contemporary research establishes that pregnancy after 
breast cancer does not imply a worse prognosis. From 
retrospective trials, pregnancy after BC does not increase 
risk of recurrence [10], and there is no significant differ- 
ence in the survival of women who have children after 
breast cancer treatment and those who do not [4]. Preg- 
nancy after BC treatment implies no further risk, and 
therefore more breast cancer survivors are choosing to 
become pregnant. 

In the following case, a patient who had been treated 
for PABC developed another episode of PABC during a 
subsequent pregnancy ten years after her initial diagno- 
sis. Our case, coupled with the current theories regard- 
ing pregnancy and breast malignancy, strongly suggests 
that women with PABC may represent a specific sub- 
group of women for whom a subsequent pregnancy may 
impart unique risks. This observation supports the need 
to consider a prior history of PABC when counseling BC 
survivors concerning the potential risks of future 
pregnancies. 

Case presentation 

A 23-year-old Caucasian woman first presented to our 
department 15 years ago with a palpable mass in her left 
breast three months after the delivery of her third child. 
At the time, she was breast-feeding. She had no family 
history of breast or ovarian cancer, and no personal his- 
tory of breast disease. Menarche occurred at age thir- 
teen, and she was nineteen when she delivered her first 
child. In view of her young age and Ashkenazi Jewish 
heritage, she subsequently underwent genetic testing, 
which was negative for BRCAl and BRCA2 mutations. 
At the time of her initial presentation, an ultrasound of 
her left breast revealed a 1.7 cm mass in the area of 
palpable abnormality, and ultrasound guided fine needle 
aspiration (FNA) was suspicious for carcinoma. Exten- 
sive microcalcifications in her left breast were demon- 
strated on mammography. A left breast lumpectomy 
showed extensive intraductal and invasive ductal carcin- 
oma with multifocally involved margins. The largest sin- 
gle focus of invasive cancer measured 1.5 cm. The 
cancer was 38 % estrogen receptor positive and 35 % 
progesterone receptor positive. Our patient then under- 
went a left total mastectomy with axillary lymph node 



dissection and transverse rectus abdominis myocuta- 
neous flap reconstruction. The pathology at the time 
revealed additional extensive intraductal carcinoma, and 
axillary nodes showed no evidence of disease. Postopera- 
tively, she received chemotherapy with cyclophospha- 
mide, doxorubicin (Adriamycin) and 5-fluorouracil and 
was maintained on tamoxifen and leuprolide for three 
years. She was monitored closely and was without evi- 
dence of recurrence for approximately 10 years. 

Five years ago, our patient was evaluated with mam- 
mography, ultrasound and magnetic resonance imaging, 
which showed no evidence of malignancy in the contra- 
lateral breast. Our patient returned six months later, 
20 weeks pregnant, at which time her clinical exam was 
unremarkable. One month later, our patient presented in 
the 24th week of pregnancy with a palpable mass in the 
upper-outer portion of her reconstructed left breast. On 
examination, a subcutaneous mass was appreciated, 
associated with the native skin of her reconstructed left 
breast. FNA of the mass identified malignant cells. Our 
patient underwent wide local excision of the mass. Hist- 
ology confirmed poorly differentiated breast carcinoma 
invading into adipose tissue. The tumor, measuring 
0.4 cm in its widest dimension, was noted to be estrogen 
receptor negative, but highly progesterone receptor posi- 
tive (95 %) with overexpression of human epidermal 
growth factor receptor 2/Neu. After delivery of a healthy 
male child at term, our patient was treated with tamoxi- 
fen and trastuzumab and underwent radiation therapy to 
her left chest wall. At present, she remains on tamoxifen 
and is doing well without recurrent disease. 

Discussion 

Historically, women were counseled against pregnancy 
after BC treatment owing to concerns regarding increas- 
ing risk for recurrence and mortality. Our increased 
understanding of the hormone responsiveness of BC 
produced the theory that the elevated levels of estrogen 
and progesterone in pregnancy could increase the risk of 
breast cancer recurrence. However, contemporary data 
shows no increased risk of recurrence and no difference 
in survival in women who had children after BC therapy 
when compared with women who chose not to become 
pregnant [2,10,11]. As a result, BC is no longer consid- 
ered an absolute contraindication for subsequent preg- 
nancies. Some recent literature recommends counseling 
patients to wait two years after diagnosis and treatment 
before attempting to become pregnant, as two years 
represents the median time to recurrence of disease 
[2,11]. Additionally, a study by Clark and Reid of 330 
patients concluded that women who waited two years 
after BC treatment to conceive had a significantly 
increased five-year survival rate compared with those 
who waited six months to conceive [12]. While 
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pregnancy appears to confer no increased risk for recur- 
rent BC, there is a lack of data regarding outcomes of 
subsequent pregnancy for women with initial PABC. 

At this point, it is possible that there are insufficient 
numbers of survivors of PABC who have subsequently be- 
come pregnant to establish any associated increase in risk 
for recurrence. This case report illustrates a recurrence of 
PABC that, to the best of our knowledge, has not previ- 
ously been described in the medical literature. In this case, 
the time lag of 10 years indicates that the second episode 
of PABC is likely to be a second primary. This is sup- 
ported by the slightly different biomarker profile. In our 
patient, who lacks an identified genetic predisposition to 
BC, the unique hormonal milieu of pregnancy may have 
been a specific trigger for malignancy. 

Conclusion 

In the modern era, we have come to recognize that 
women can bear children after BC treatment without 
compromising their survival. There is insufficient data to 
assess the impact of additional pregnancies on the risk 
of recurrence and survival for women with PABC. The 
case in this report indicates that PABC survivors, unlike 
BC survivors, may be at risk for recurrent disease during 
subsequent pregnancies. They may be uniquely suscep- 
tible to the hormonal milieu of pregnancy, producing an 
increased risk for recurrence with subsequent pregnan- 
cies. In the absence of specific information regarding this 
subgroup of women, caution should be exercised when 
counseling survivors of PABC regarding subsequent 
pregnancy. With this understanding, we suggest that 
women who choose to become pregnant after PABC 
should be monitored more closely during pregnancy and 
postpartum. Longitudinal studies will be important to 
establish the BC-related outcomes of women who be- 
come pregnant after treatment of PABC. Further re- 
search is needed to elucidate the underlying mechanisms 
and specific risks, and allow for appropriate evidence- 
based counseling of survivors of PABC. 
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